Excision of uracil from DNA by the hyperthermophilic Afung protein is dependent on the opposite base and stimulated by heat-induced transition to a more open structure.
Hydrolytic deamination of DNA-cytosines into uracils is a major source of spontaneously induced mutations, and at elevated temperatures the rate of cytosine deamination is increased. Uracil lesions are repaired by the base excision repair pathway, which is initiated by a specific uracil DNA glycosylase enzyme (UDG). The hyperthermophilic archaeon Archaeoglobus fulgidus contains a recently characterized novel type of UDG (Afung), and in this paper we describe the over-expression of the afung gene and characterization of the encoded protein. Fluorescence and activity measurements following incubation at different temperatures may suggest the following model describing structure-activity relationships: At temperatures from 20 to 50 degrees C Afung exists as a compact protein exhibiting low enzyme activity, whereas at temperatures above 50 degrees C, the Afung conformation opens up, which is associated with the acquisition of high enzyme activity. The enzyme exhibits opposite base-dependent excision of uracil in the following order: U>U:T>U:C>>U:G>>U:A. Afung is product-inhibited by uracil and shows a pronounced inhibition by p-hydroxymercuribenzoate, indicating a cysteine residue essential for enzyme function. The Afung protein was estimated to be present in A. fulgidus at a concentration of approximately 1000 molecules per cell. Kinetic parameters determined for Afung suggest a significantly lower level of enzymatic uracil release in A. fulgidus as compared to the mesophilic Escherichia coli.